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CLAIMS 



[Claim(s)] 

[Claim 1] It is the human power power plant equipped with the human power 
generator generated by human power, and the power control device which controls 
the output current of said human power generator. Until the output voltage of said 
power control device of said human power generator is stable The output current 
for said load so that the output current may fluctuate in proportion to the change in 
said output voltage, after not passing the output current for a load substantially but 
stabilizing said output voltage A sink, The human power power plant characterized 
by being constituted so that the increment in said output current may be restricted, 
if said output voltage exceeds the upper limit electrical potential difference defined 
beforehand. 

[Claim 2] The human power direct current generator which generates direct current 
power by human power, It is the human power power plant equipped with the 
power control device which has a current command generating means to consider 
pressure up or the direct-current-voltage conversion circuit whose pressure is 
lowered, and said output voltage as an input for said output voltage according to a 
current command, and to output said current command in order to control the 
output current of said human power direct current generator. When said output 
voltage of said human power direct current generator is in the low-battery range 
under of the 1st programmed voltage defined beforehand, said current command 
generating means The current command made into the value which does not give 
a load substantially to human being who sets said output current to 0, or moves 
said human power direct current generator is outputted. When said output voltage 
is in the intermediate voltage range below the 2nd programmed voltage higher than 
said 1st programmed voltage above said 1st programmed voltage When it is in the 
high-tension range in which the current command which makes said output current 
fluctuate according to the change in said output voltage is outputted, and said 
output voltage becomes large from said 2nd programmed voltage The human 
power power plant characterized by being constituted so that the current command 
which restricts said output current to the value defined beforehand may be 
outputted. 

[Claim 3] Whether said current command generating means has said output 



voltage in which electricai-potential-difference range of said low-battery range, said 
intermediate voltage range, and said high-tension range by the judgment result of 
an electrical-potential-difference range judging means to judge, and said electrical- 
potential-difference range judging means When said output voltage of said human 
power direct current generator is in said low-battery range When the current 
command made into the value which does not give a load substantially to human 
being who sets said output current to 0, or moves said human power direct current 
generator is outputted and said output voltage is in said intermediate voltage range 
A current command is outputted based on the data which defined the relation 
between the output voltage of the operation expression set beforehand that said 
output current is made to fluctuate according to the change in said output voltage, 
or the human power d-c generator defined beforehand, and the output current. The 
human power power plant according to claim 2 characterized by consisting of 
current command decision output means to output the current command which 
restricts said output current to the value defined beforehand when said output 
voltage is in said high-tension range. 

[Claim 4] Said electrical-potential-difference range judging means is a human 
power power plant according to claim 3 constituted so that judgment actuation may 
not be performed until the time amount defined beforehand passes, after starting a 
generation of electrical energy. 

[Claim 5] It is the human power power plant according to claim 2 which is equipped 
with the battery charged with the output of said direct-current-voltage conversion 
circuit, and is constituted so that said power control device may operate 
considering said battery as a power source. 

[Claim 6] Said current command decision output means is a human power power 
plant according to claim 3 which opts for a current command and is characterized 
by having further a current command equalization means to output the current 
command which averaged the determined last current command and this current 
command with a predetermined period. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the human power power plant 

generated by human power. 

[0002] 

[Description of the Prior Art] In the human power power plant using the 
conventional human power, when a human power generator is driven by human 
power, control which makes regularity a load electrical potential difference and a 
current is performed. Especially a problem is not produced when such control of a 
load is also small. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the load became 
beyond about 100W, even if it was a step-type human power generator, when it 
was going to supply power to the load from the beginning, a load becomes heavy 
and an operator's burden became large too much, it becomes impossible to have 
carried out the smooth generation of electrical energy, and when the worst, there 
was a problem will be in a power swing condition and it becomes impossible to 
perform smooth generation-of-electrical-energy actuation. 
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[0004] the object of this invention is to offer the human power power plant which 
can come out and perform generating electricity smoothly, even when a load 
becomes large. 

[0005] Other objects of this invention are to mitigate an operator's load in the time 
of a generation of electrical energy, and offer the power plant which enables a 
smooth generation of electrical energy. 
[0006] 

[Means for Solving the Problem] Let this invention be the object of amelioration of 
the human power power plant equipped with the human power generator 
generated by human power, and the power control device which controls the 
output current of a human power generator. In this invention, the output current is 
not substantially passed for a load, but if the upper limit electrical potential 
difference to which a sink and output voltage set the output current beforehand that 
the output current fluctuates in proportion to the change in output voltage to the 
load is exceeded after stabilizing output voltage, it constitutes so that the increment 
in the output current may be restricted, until the output voltage of a human power 
generator is stabilized in a power control device. Since power will not be supplied 
to a load until the output of a human power generator is stabilized to some extent if 
it does in this way, an operator can increase the rotational frequency of a human 
power generator reasonable. An output can be fluctuated smoothly, there being 
nothing it becomes large [ an operator's burden ] extremely [ things ] even if it 
passes a current for a comparatively big load, since the inertia force of the 
revolution section of a human power generator is large, if the output current is 
passed for a load after output voltage is stabilized to some extent and to become, 
and supplying required power to a load. Moreover, in this invention, if output 
voltage exceeds the upper limit electrical potential difference defined beforehand, 
since the increment in the output current will be restricted, it can prevent that can 
prevent that a superfluous load is applied to an operator and it will be in a power 
swing condition, and an overcurrent flows not for **** but for a load. 
[0007] If it sees on more concrete level, in order to control by human power the 
output current of the human power direct current generator which generates direct 
current power, and a human power direct current generator, let this invention be 
the object of amelioration of the human power power plant equipped with the 
power control device which has a current command generating means to consider 
pressure up or the direct-current-voltage conversion circuit whose pressure is 
lowered, and output voltage as an input for output voltage according to a current 
command, and to output a current command, in this case, when the output voltage 
of a human power direct current generator is in the low-battery range (initial 
condition of a generation of electrical energy) under of the 1st programmed voltage 
defined beforehand, a current command generating means The current command 
made into the value which does not give a load substantially to human being who 
sets the output current to 0 or moves a human power direct current generator is 
outputted. When output voltage is in the intermediate voltage range below the 2nd 
programmed voltage higher than the 1st programmed voltage above said 1st 
programmed voltage The current command which makes the output current 
fluctuate according to the change in output voltage is outputted, and when it is in 
the high-tension range in which output voltage becomes large from the 2nd 
programmed voltage (it sets near the rated voltage of a load as an example), it 
constitutes so that the current command which restricts the output current to the 
value defined beforehand may be outputted. If it does in this way, a current 
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command generating means can be constituted easily. 

[0008] Whether a current command generating means has the output voltage of a 
human power direct current generator in which electrical-potential-difference range 
of the low-battery range, the intermediate voltage range, and the high-tension 
range by moreover, the judgment result of an electrical-potential-difference range 
judging means to judge, and an electrical-potential-difference range judging means 
When the output voltage of a human power direct current generator is in the low- 
battery range When the current command made into the value which does not give 
a load substantially to human being who sets the output current to 0 or moves a 
human power direct current generator is outputted and output voltage is in the 
intermediate voltage range A current command is outputted based on the data 
which defined the relation between the operation expression set beforehand that 
the output current is made to fluctuate according to the change in output voltage or 
the output voltage defined beforehand, and the output current. When output 
voltage is in the high-tension range, it can constitute from a current command 
decision output means to output the current command which restricts the output 
current to the value defined beforehand. Thus, if the configuration which outputs a 
current command based on the data which defined the relation between the 
operation expression beforehand determined as the electrical-potential-difference 
range or the output voltage defined beforehand, and the output current is adopted, 
the output current is controllable by higher precision. 
[0009] In addition, when the output voltage of a human power direct current 
generator is in the intermediate voltage range, although you may determine that it 
increases linearly to the increment in an electrical potential difference, it is natural [ 
the current command which makes the output current fluctuate according to the 
change in output voltage ] that it takes into consideration from the burden to people 
or other viewpoints, and you may make it make it increase in nonlinear. 
[0010] In addition, an electrical-potential-difference range judging means is 
constituted so that judgment actuation may not be performed, until the time amount 
defined beforehand passes, after starting a generation of electrical energy. Since 
judgment actuation will not be performed until output voltage is stabilized at the 
time of generation-of-electrical-energy initiation if it does in this way, the judgment 
precision of the electrical-potential-difference range and the reliability of a judgment 
can be raised. 

[001 1] Moreover, the battery charged with the output of a direct-current-voltage 
conversion circuit can be formed, and a power control device can be constituted so 
that it may operate considering this battery as a power source. If a battery is used 
as the power source of a power control device, even if it is in the condition that the 
input voltage of a direct-current-voltage conversion circuit is low, since a power 
control device operates correctly, it can prevent malfunction which it becomes a 
cause that the power source of a power control device is instability, and is 
generated. In addition, although this battery is few, it is contributed to the electric 
power supply to a load. 

[0012] Moreover, as for the above-mentioned current command decision output 
means, it is desirable to have further a current command equalization means to 
output the current command which averaged the last current command which 
opted for the current command and was determined, and this current command, 
with the predetermined period. Since it will be equalized even if the output power of 
a human power direct current generator may fluctuate temporarily if such a current 
equalization means is established, it can prevent changing the output power to a 
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load sharply, and the overload applied to an operator's body as a result can also be 
controlled. The equalization technique of a current command equalization means 
can include the equalization technique other than the simple arithmetic mean, such 
as a weighted average, here. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. Drawing 1 is the circuit diagram 
showing an example of the operation gestalt of the human power power plant of 
this invention. In drawing 1 , the members shown with the sign 1 are human power 
direct current generators, such as a preparation using human power, or a step 
type, and the part shown with the sign 2 is a power control device which controls 
the output current of this human power direct current generator 1 . After this power 
control device 2 did not pass the output current for a load 9 substantially but its 
output voltage was stable, it outputs a current to a load 9 so that the output current 
may fluctuate in proportion to the change in output voltage, and if output voltage 
exceeds the upper limit electrical potential difference defined beforehand, it is 
constituted so that the increment in the output current may be restricted, until the 
output voltage of the human power direct current generator 1 is stabilized. What is 
necessary is just to arrange a rectifier circuit to the output side of a human power 
generator as a human power generator, as a human power generator, with the 
gestalt of this operation, in using an AC generator although the human power direct 
current generator 1 is used. 

[0014] The power control device 2 is equipped with the control signal generating 
circuit 5 which outputs the control signal which is constituted including a current 
command generating means 15 to output a current command by considering the 
direct-current-voltage conversion circuit 3 which carries out pressure up of the 
output voltage of the human power direct current generator 1 , and output voltage of 
the human power direct current generator 1 as an input, and controls the direct- 
current-voltage conversion circuit 3, and the battery circuit 7 equipped with Battery 
B. The direct-current-voltage conversion circuit 3 of this example is a pressure-up 
mold direct-current-voltage conversion circuit constituted by the switching regulator 
called the so-called DC-DC converter. This direct-current-voltage conversion circuit 
3 consists of capacitors C connected with the cathode, the field-effect transistor, 
i.e., FET, by which the drain was connected to the other end of the diode D by 
which the anode was connected to the other end of the current detector CT 1 
which detects the current Ig which flows to the reactor L by which the end was 
connected to the outgoing end of the human-power direct current generator 1 , and 
this reactor L, and Reactor L, and Reactor L, and the source was connected to the 
ground, of Diode D between grounds. The output of the drive circuit 13 later 
mentioned in the control signal generating circuit 5 is inputted into the gate of FET. 
In this direct-current-voltage conversion circuit 3, when FET is in an ON state, to 
Reactor L, a current flows through FET, and magnetic energy is stored in Reactor 
L. If FET is turned off, the magnetic energy stored in Reactor L will be emitted to 
that period through Diode D, and pressure up of the electrical potential difference 
which Capacitor C is charged with this bleedoff energy, and appears in the ends of 
Capacitor C will be carried out to the electrical potential difference defined 
beforehand. The output voltage of the direct-current-voltage conversion circuit 3 is 
maintained uniformly. 

[0015] The control signal generating circuit 5 changes the gate signal of FET by the 
PWM which fixes the switching period of FET and controls ON time amount 
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according to current command I (n). Consequently, if it becomes a light load, the 
current of Reactor L will approach zero, and if a load becomes heavy, the current 
which flows Reactor L will become large. The control signal generating circuit 5 
consists of an PWM control circuit 1 1 which generates the PWM control signal to 
which the ON time amount of FET is changed, a drive circuit 13 which outputs the 
gate signal of FET by considering an PWM control signal as an input, and a current 
command generating means 15 to output a current command by considering 
output voltage of the human power direct current generator 1 as an input, 
according to current command I (n). 

[0016] When the output voltage Vg of the human power direct current generator 1 
is in the 1st low-battery range below prog ram med-voltage V1 defined beforehand, 
the current command generating means 15 Current command I (n) made into the 
value which does not give a load substantially to human being (operator) who sets 
the output current to 0 or moves the human power direct current generator 1 is 
outputted. When it is in the 2nd intermediate voltage range not more than 
programmed-voltage V2 more than at the 1st programmed-voltage V1 where 
output voltage is higher than the 1st programmed voltage V1 Current command I 
(n) which makes the output current Ig fluctuate according to the change in output 
voltage Vg is outputted, and when it is in the high-tension range in which output 
voltage Vg becomes large from the 2nd programmed voltage V2, it is constituted 
so that the current command which restricts the output current Ig to the value 
defined beforehand may be outputted. 

[0017] Specifically, the current command generating means 15 consists of an 
electrical-potential-difference range judging means 17 and a current command 
decision output means 19. With the gestalt of this operation, the body of the current 
command generating means 15 is realized using a microcomputer. It judges 
whether the electrical-potential-difference range judging means 17 has the output 
voltage Vg of the human power direct current generator 1 in which electrical- 
potential-difference range of the low-battery range, the intermediate voltage range, 
and the high-tension range. For example, the electrical-potential-difference range 
judging means 17 can consist of an A-D converter which changes output voltage 
Vg into digital value, a programmed-voltage storage holding circuit which 
memorizes the 1st and 2nd programmed voltages V1 and V2 as digital value, and 
holds them, and a judgment circuit which judges the electrical-potential-difference 
range. 

[0018] moreover, by the judgment result of the electrical-potential-difference range 
judging means 17, when the output voltage Vg of the human power direct current 
generator 1 is in the low-battery range, the current command decision output 
means 19 When current command I (n) made into the value which does not give a 
load substantially to human being who sets the output current Ig to 0, or moves the 
human power direct current generator 1 is outputted and output voltage Vg is in the 
intermediate voltage range Current command I (n) is outputted based on the data 
which defined the relation between the output voltage of the operation expression 
set beforehand that the output current Ig is made to fluctuate according to the 
change in output voltage Vg, or the human power d-c generator 1 defined 
beforehand, and the output current When output voltage Vg is in the high-tension 
range, it is constituted so that current command I (n) which restricts the output 
current Ig to the value defined beforehand may be outputted. 
[0019] In drawing 1 , the battery circuit 7 consists of batteries B, and this battery B 
is charged with the output of the direct-current-voltage conversion circuit 3. In 



6 



addition, with the gestalt of this operation, Battery B is used as a power source of a 
power control device 2. Although this battery is few, it backs up the insufficiency of 
a human power generation of electrical energy. 

[0020] Drawing 2 is an example of data (or map) which defined the relation 
between the output voltage of the human power d-c generator 1 which is used 
within the current command decision output means 19 of the gestalt of operation of 
drawing 1 , and which was defined beforehand, and the output current (current 
command). If this data is followed, the current command generating means 15 will 
output the current command (initial value [ of a current command ] I (0)) made into 
the value 11 which does not give a load substantially to human being who sets the 
output current to 0 or moves the human power direct current generator 1 , when the 
output voltage Vg of the human power direct current generator 1 is in the 1st low- 
battery range below programmed-voltage V1 (range to a) defined beforehand. 
Moreover, the current command generating means 15 outputs the current 
command which makes the output current fluctuate linearly according to the 
change in output voltage Vg, when it is in the 2nd intermediate voltage range not 
more than programmed-voltage V2 more than at the 1st programmed-voltage V1 
(the range of ab) where output voltage Vg is higher than the 1st programmed 
voltage V1. And the current command generating means 15 is restricted to the 
value 12 which defined the output current beforehand, when it is in the high-tension 
range (the range of be) in which output voltage Vg becomes larger than the 2nd 
programmed voltage V2. This electrical-potential-difference value V2 and current 
value 12 are defined based on the rated power of a load 9. In addition, if output 
voltage Vg reaches c points of drawing, the overvoltage prevention circuit which is 
not illustrated will operate and Battery B and a load 9 will be protected from an 
overvoltage. 

[0021] Although the current command is changing linearly in the intermediate 
voltage range, the property of the intermediate voltage range is taken into 
consideration from the burden to human power, or other viewpoints, and you may 
make it change it in nonlinear in this example. Moreover, you may make it output a 
required current command based on the operation expression defined beforehand, 
without using such data or a map. 

[0022] Drawing 3 is an example of the flow chart which shows the algorithm of the 
software used when realizing the body of the current command generating means 
1 5 used with the gestalt of other operations of this invention using a 
microcomputer. In this example, a current command equalization means to output 
the current command which averaged the last current command and this current 
command is realized in the current command generating means 15. Moreover, in 
this example, it is made not to perform actual control until time amount until the 
output voltage of the human power direct current generator 1 is stabilized to some 
extent passes. 

[0023] First, if the human power direct current generator 1 is rotated by human 
power and a generation of electrical energy is started, it is constituted so that 
judgment actuation may not be performed, until the time amount (drawing for 1 
second) defined beforehand passes, after starting a generation of electrical energy 
in a step ST 1 . The judgment actuation in the unstable generation of electrical 
energy accompanying the unstable revolution at the time of generation-of- 
electrical-energy initiation is avoided by this. After this time amount passes, it 
progresses to a step ST 2. In a step ST 2, initial value [ of a current command ] I 
(0) is stored in the predetermined register within a current command generating 
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means. This initial value I (0) is a current command made into less than [ value 11 ] 
does not give a load substantially to human being who sets the output current to 0 
or moves a human power direct current generator (0 <=l(0) <=I1). It progresses to 
the following step ST 3 after storing. In a step ST 3, in order to opt for the current 
command corresponding to the output voltage Vg of the human power direct 
current generator 1 by the predetermined time period, this time period is realized at 
a step ST 3. This time period is set to 100ms in the example of drawing. It 
progresses to a step ST 4 after predetermined time amount (100ms) progress, and 
the output voltage Vg of the human power direct current generator 1 is read as a 
value Vg of the time of day (n). Next, it compares with the 1st programmed voltage 
V1 which set beforehand the output voltage Vg (n) progressed and read to a step 
ST 5. As a result of a comparison test, if output voltage Vg (n) is judged more than 
as the 1st programmed-voltage V1, it will progress to a step ST 6, and if judged 
with the low-battery range below V1 ., it will progress to a step ST 9. When output 
voltage Vg is more than the 1st programmed-voltage V1 , it compares with the 2nd 
programmed voltage V2 which defined output voltage Vg (n) beforehand at a step 
ST 6. As a result of a comparison test, if output voltage Vg (n) is judged to be the 
2nd intermediate voltage range not more than programmed-voltage V2, it will 
progress to a step ST 7, and if judged with the high-tension range exceeding the 
2nd programmed voltage V2, it will progress to a step ST 8. 
[0024] If it is judged with the intermediate voltage range and progresses to a step 
ST 7, a current command will be called for as l(m) =l2-k (V2-Vg(n)) from the 
proportionality between ab(s) of drawing 2 . k is a proportionality coefficient and is 
a forward rational number here. In the step ST 8 judged on the other hand to be 
the high-tension range, a current command is called for as l(m) =12 so that the 
current command restricted to the value 12 which defined the output current 
beforehand may be outputted. Moreover, if it is judged with the low-battery range 
and progresses to a step ST 9, it will opt for a current command as l(m) =l (0) 
(however, 0 <=l(0) <=I1) as a current command made into the value which does 
not give a load substantially to human being who sets the output current to 0 or 
moves a human power direct current generator. Current command I (m) can be 
found in these steps 7-STs 9, and it progresses to the following step ST 10. In a 
step ST 10, new current command I (n) is calculated by the arithmetic mean of the 
last current command I (n-1) and current command [ for which it asked this time ] I 
(m). What is necessary is just to use it, since the last current command I (n-1) is 
stored in the predetermined register within a current command generating means. 
Also in the case of generation-of-electrical-energy initiation, in a step ST 1, initial 
value [ of a current command ] I (0) is stored in the predetermined register within a 
current command generating means. Obtained new current command I (n) drives 
FET of the direct-current-voltage conversion circuit 3 through the drive circuit 13 so 
that it may be sent to the PWM control circuit 1 1 in a power control device 5 and 
the output current of the direct-current-voltage conversion circuit 3 may be 
controlled. Furthermore, in this step ST 10, new current command I (n) for which it 
asked by the operation now is stored in the predetermined register within a current 
command generating means as I (n-1) for next time, and it progresses to the 
following step ST 1 1 . In a step ST 1 1 , operation termination of a generation of 
electrical energy is judged. As a result of a judgment, it will end, if it is termination, 
and if it is not termination, it will go into the process which asks for next current 
command I (n) which returns to a step ST 3 and corresponds predetermined time 
amount progress with waiting and the following period considering the output 
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voltage Vg of the human power direct current generator 1 as a value Vg of the time 
of day (n). 

[0025] In this invention, as mentioned above, by outputting the current command 
corresponding to the range of the output voltage of a human power direct current 
generator (the low-battery range, intermediate voltage range, high-tension range), 
the excessive load to the body at the time of operation start up can be mitigated, 
and a smooth generation of electrical energy can be enabled. 
[0026] 

[Effect of the Invention] Since according to this invention power is not supplied to a 
load until the output of a human power generator is stabilized to some extent, an 
operator can increase the output voltage of a human power generator reasonable. 
And even if it will pass a comparatively big current for a load since the inertia force 
of the revolution section of a human power generator is large if the output current is 
passed for a load after being stabilized to some extent by output voltage, the thing 
to which an operator's burden becomes extremely large and to become has the 
advantage which can fluctuate an output smoothly, there being nothing and 
supplying required power to a load. Moreover, if output voltage exceeds the upper 
limit electrical potential difference defined beforehand in this invention, in order to 
restrict the increment in the output current, there is an advantage which can 
prevent that can prevent that a superfluous load is applied to an operator and it will 
be in a power swing condition, and an overcurrent flows not for **** but for a load. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the human power power plant 
generated by human power. 

PRIOR ART 



[Description of the Prior Art] In the human power power plant using the 
conventional human power, when a human power generator is driven by human 
power, control which makes regularity a load electrical potential difference and a 
current is performed. Especially a problem is not produced when such control of a 
load is also small. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to this invention power is not supplied to a 
load until the output of a human power generator is stabilized to some extent, an 
operator can increase the output voltage of a human power generator reasonable. 
And even if it will pass a comparatively big current for a load since the inertia force 
of the revolution section of a human power generator is large if the output current is 
passed for a load after being stabilized to some extent by output voltage, the thing 
to which an operator's burden becomes extremely large and to become has the 
advantage which can fluctuate an output smoothly, there being nothing and 
supplying required power to a load. Moreover, if output voltage exceeds the upper 
limit electrical potential difference defined beforehand in this invention, in order to 
restrict the increment in the output current, there is an advantage which can 
prevent that can prevent that a superfluous load is applied to an operator and it will 
be in a power swing condition, and an overcurrent flows not for **** but for a load. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when the load became 
beyond about 100W, even if it was a step-type human power generator, when it 
was going to supply power to the load from the beginning, a load becomes heavy 
and an operator's burden became large too much, it becomes impossible to have 
carried out the smooth generation of electrical energy, and when the worst, there 
was a problem will be in a power swing condition and it becomes impossible to 
perform smooth generation-of-electrical-energy actuation. 
[0004] the object of this invention is to offer the human power power plant which 
can come out and perform generating electricity smoothly, even when a load 
becomes large. 

[0005] Other objects of this invention are to mitigate an operator's load in the time 
of a generation of electrical energy, and offer the power plant which enables a 
smooth generation of electrical energy. 

MEANS 



[Means for Solving the Problem] Let this invention be the object of amelioration of 
the human power power plant equipped with the human power generator 
generated by human power, and the power control device which controls the 
output current of a human power generator. In this invention, the output current is 
not substantially passed for a load, but if the upper limit electrical potential 
difference to which a sink and output voltage set the output current beforehand that 
the output current fluctuates in proportion to the change in output voltage to the 
load is exceeded after stabilizing output voltage, it constitutes so that the increment 
in the output current may be restricted, until the output voltage of a human power 
generator is stabilized in a power control device. Since power will not be supplied 
to a load until the output of a human power generator is stabilized to some extent if 
it does in this way, an operator can increase the rotational frequency of a human 
power generator reasonable. An output can be fluctuated smoothly, there being 
nothing it becomes large [ an operator's burden ] extremely [ things ] even if it 
passes a current for a comparatively big load, since the inertia force of the 
revolution section of a human power generator is large, if the output current is 
passed for a load after output voltage is stabilized to some extent and to become, 
and supplying required power to a load. Moreover, in this invention, if output 
voltage exceeds the upper limit electrical potential difference defined beforehand, 
since the increment in the output current will be restricted, it can prevent that can 
prevent that a superfluous load is applied to an operator and it will be in a power 
swing condition, and an overcurrent flows not for **** but for a load. 
[0007] If it sees on more concrete level, in order to control by human power the 
output current of the human power direct current generator which generates direct 
current power, and a human power direct current generator, let this invention be 
the object of amelioration of the human power power plant equipped with the 
power control device which has a current command generating means to consider 
pressure up or the direct-current-voltage conversion circuit whose pressure is 
lowered, and output voltage as an input for output voltage according to a current 
command, and to output a current command, in this case, when the output voltage 
of a human power direct current generator is in the low-battery range (initial 
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condition of a generation of electrical energy) under of the 1st programmed voltage 
defined beforehand, a current command generating means The current command 
made into the value which does not give a load substantially to human being who 
sets the output current to 0 or moves a human power direct current generator is 
outputted. When output voltage is in the intermediate voltage range below the 2nd 
programmed voltage higher than the 1st programmed voltage above said 1st 
programmed voltage The current command which makes the output current 
fluctuate according to the change in output voltage is outputted, and when it is in 
the high-tension range in which output voltage becomes large from the 2nd 
programmed voltage (it sets near the rated voltage of a load as an example), it 
constitutes so that the current command which restricts the output current to the 
value defined beforehand may be outputted. If it does in this way, a current 
command generating means can be constituted easily. 

[0008] Whether a current command generating means has the output voltage of a 
human power direct current generator in which electrical-potential-difference range 
of the low-battery range, the intermediate voltage range, and the high-tension 
range by moreover, the judgment result of an electrical-potential-difference range 
judging means to judge, and an electrical-potential-difference range judging means 
When the output voltage of a human power direct current generator is in the low- 
battery range When the current command made into the value which does not give 
a load substantially to human being who sets the output current to 0 or moves a 
human power direct current generator is outputted and output voltage is in the 
intermediate voltage range A current command is outputted based on the data 
which defined the relation between the operation expression set beforehand that 
the output current is made to fluctuate according to the change in output voltage or 
the output voltage defined beforehand, and the output current. When output 
voltage is in the high-tension range, it can constitute from a current command 
decision output means to output the current command which restricts the output 
current to the value defined beforehand. Thus, if the configuration which outputs a 
current command based on the data which defined the relation between the 
operation expression beforehand determined as the electrical-potential-difference 
range or the output voltage defined beforehand, and the output current is adopted, 
the output current is controllable by higher precision. 
[0009] In addition, when the output voltage of a human power direct current 
generator is in the intermediate voltage range, although you may determine that it 
increases linearly to the increment in an electrical potential difference, it is natural [ 
the current command which makes the output current fluctuate according to the 
change in output voltage ] that it takes into consideration from the burden to people 
or other viewpoints, and you may make it make it increase in nonlinear. 
[0010] In addition, an electrical-potential-difference range judging means is 
constituted so that judgment actuation may not be performed, until the time amount 
defined beforehand passes, after starting a generation of electrical energy. Since 
judgment actuation will not be performed until output voltage is stabilized at the 
time of generation-of-electrical-energy initiation if it does in this way, the judgment 
precision of the electrical-potential-difference range and the reliability of a judgment 
can be raised. 

[001 1] Moreover, the battery charged with the output of a direct-current-voltage 
conversion circuit can be formed, and a power control device can be constituted so 
that it may operate considering this battery as a power source. If a battery is used 
as the power source of a power control device, even if it is in the condition that the 
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input voltage of a direct-current-voltage conversion circuit is low, since a power 
control device operates correctly, it can prevent malfunction which it becomes a 
cause that the power source of a power control device is instability, and is 
generated. In addition, although this battery is few, it is contributed to the electric 
power supply to a load. 

[0012] Moreover, as for the above-mentioned current command decision output 
means, it is desirable to have further a current command equalization means to 
output the current command which averaged the last current command which 
opted for the current command and was determined, and this current command, 
with the predetermined period. Since it will be equalized even if the output power of 
a human power direct current generator may fluctuate temporarily if such a current 
equalization means is established, it can prevent changing the output power to a 
load sharply, and the overload applied to an operator's body as a result can also be 
controlled. The equalization technique of a current command equalization means 
can include the equalization technique other than the simple arithmetic mean, such 
as a weighted average, here. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. Drawing 1 is the circuit diagram 
showing an example of the operation gestalt of the human power power plant of 
this invention. In drawing 1 , the members shown with the sign 1 are human power 
direct current generators, such as a preparation using human power, or a step 
type, and the part shown with the sign 2 is a power control device which controls 
the output current of this human power direct current generator 1 . After this power 
control device 2 did not pass the output current for a load 9 substantially but its 
output voltage was stable, it outputs a current to a load 9 so that the output current 
may fluctuate in proportion to the change in output voltage, and if output voltage 
exceeds the upper limit electrical potential difference defined beforehand, it is 
constituted so that the increment in the output current may be restricted, until the 
output voltage of the human power direct current generator 1 is stabilized. What is 
necessary is just to arrange a rectifier circuit to the output side of a human power 
generator as a human power generator, as a human power generator, with the 
gestalt of this operation, in using an AC generator although the human power direct 
current generator 1 is used. 

[0014] The power control device 2 is equipped with the control signal generating 
circuit 5 which outputs the control signal which is constituted including a current 
command generating means 15 to output a current command by considering the 
direct-current-voltage conversion circuit 3 which carries out pressure up of the 
output voltage of the human power direct current generator 1 , and output voltage of 
the human power direct current generator 1 as an input, and controls the direct- 
current-voltage conversion circuit 3, and the battery circuit 7 equipped with Battery 
B. The direct-current-voltage conversion circuit 3 of this example is a pressure-up 
mold direct-current-voltage conversion circuit constituted by the switching regulator 
called the so-called DC-DC converter. This direct-current-voltage conversion circuit 
3 consists of capacitors C connected with the cathode, the field-effect transistor, 
i.e., FET, by which the drain was connected to the other end of the diode D by 
which the anode was connected to the other end of the current detector CT 1 
which detects the current Ig which flows to the reactor L by which the end was 
connected to the outgoing end of the human-power direct current generator 1 , and 
this reactor L, and Reactor L, and Reactor L, and the source was connected to the 
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ground, of Diode D between grounds. The output of the drive circuit 13 later 
mentioned in the control signal generating circuit 5 is inputted into the gate of FET. 
In this direct-current-voltage conversion circuit 3, when FET is in an ON state, to 
Reactor L, a current flows through FET, and magnetic energy is stored in Reactor 
L. If FET is turned off, the magnetic energy stored in Reactor L will be emitted to 
that period through Diode D, and pressure up of the electrical potential difference 
which Capacitor C is charged with this bleedoff energy, and appears in the ends of 
Capacitor C will be carried out to the electrical potential difference defined 
beforehand. The output voltage of the direct-current-voltage conversion circuit 3 is 
maintained uniformly. 

[0015] The control signal generating circuit 5 changes the gate signal of FET by the 
PWM which fixes the switching period of FET and controls ON time amount 
according to current command I (n). Consequently, if it becomes a light load, the 
current of Reactor L will approach zero, and if a load becomes heavy, the current 
which flows Reactor L will become large. The control signal generating circuit 5 
consists of an PWM control circuit 1 1 which generates the PWM control signal to 
which the ON time amount of FET is changed, a drive circuit 13 which outputs the 
gate signal of FET by considering an PWM control signal as an input, and a current 
command generating means 15 to output a current command by considering 
output voltage of the human power direct current generator 1 as an input, 
according to current command I (n). 

[0016] When the output voltage Vg of the human power direct current generator 1 
is in the 1st low-battery range below programmed-voltage V1 defined beforehand, 
the current command generating means 15 Current command I (n) made into the 
value which does not give a load substantially to human being (operator) who sets 
the output current to 0 or moves the human power direct current generator 1 is 
outputted. When it is in the 2nd intermediate voltage range not more than 
programmed-voltage V2 more than at the 1st programmed-voltage V1 where 
output voltage is higher than the 1st programmed voltage V1 Current command I 
(n) which makes the output current Ig fluctuate according to the change in output 
voltage Vg is outputted, and when it is in the high-tension range in which output 
voltage Vg becomes large from the 2nd programmed voltage V2, it is constituted 
so that the current command which restricts the output current Ig to the value 
defined beforehand may be outputted. 

[0017] Specifically, the current command generating means 15 consists of an 
electrical-potential-difference range judging means 17 and a current command 
decision output means 19. With the gestalt of this operation, the body of the current 
command generating means 15 is realized using a microcomputer. It judges 
whether the electrical-potential-difference range judging means 17 has the output 
voltage Vg of the human power direct current generator 1 in which electrical- 
potential-difference range of the low-battery range, the intermediate voltage range, 
and the high-tension range. For example, the electrical-potential-difference range 
judging means 17 can consist of an A-D converter which changes output voltage 
Vg into digital value, a programmed-voltage storage holding circuit which 
memorizes the 1st and 2nd programmed voltages V1 and V2 as digital value, and 
holds them, and a judgment circuit which judges the electrical-potential-difference 
range. 

[0018] moreover, by the judgment result of the electrical-potential-difference range 
judging means 17, when the output voltage Vg of the human power direct current 
generator 1 is in the low-battery range, the current command decision output 
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means 19 When current command I (n) made into the value which does not give a 
load substantially to human being who sets the output current Ig to 0, or moves the 
human power direct current generator 1 is outputted and output voltage Vg is in the 
intermediate voltage range Current command I (n) is outputted based on the data 
which defined the relation between the output voltage of the operation expression 
set beforehand that the output current Ig is made to fluctuate according to the 
change in output voltage Vg, or the human power d-c generator 1 defined 
beforehand, and the output current. When output voltage Vg is in the high-tension 
range, it is constituted so that current command I (n) which restricts the output 
current Ig to the value defined beforehand may be outputted. 
[0019] In drawing 1 , the battery circuit 7 consists of batteries B, and this battery B 
is charged with the output of the direct-current-voltage conversion circuit 3. In 
addition, with the gestalt of this operation, Battery B is used as a power source of a 
power control device 2. Although this battery is few, it backs up the insufficiency of 
a human power generation of electrical energy. 

[0020] Drawing 2 is an example of data (or map) which defined the relation 
between the output voltage of the human power d-c generator 1 which is used 
within the current command decision output means 19 of the gestalt of operation of 
drawing 1 , and which was defined beforehand, and the output current (current 
command). If this data is followed, the current command generating means 15 will 
output the current command (initial value [ of a current command ] I (0)) made into 
the value 11 which does not give a load substantially to human being who sets the 
output current to 0 or moves the human power direct current generator 1, when the 
output voltage Vg of the human power direct current generator 1 is in the 1st low- 
battery range below programmed-voltage V1 (range to a) defined beforehand. 
Moreover, the current command generating means 15 outputs the current 
command which makes the output current fluctuate linearly according to the 
change in output voltage Vg, when it is in the 2nd intermediate voltage range not 
more than programmed-voltage V2 more than at the 1st programmed-voltage V1 
(the range of ab) where output voltage Vg is higher than the 1st programmed 
voltage V1. And the current command generating means 15 is restricted to the 
value 12 which defined the output current beforehand, when it is in the high-tension 
range (the range of be) in which output voltage Vg becomes larger than the 2nd 
programmed voltage V2. This electrical-potential-difference value V2 and current 
value 12 are defined based on the rated power of a load 9. In addition, if output 
voltage Vg reaches c points of drawing, the overvoltage prevention circuit which is 
not illustrated will operate and Battery B and a load 9 will be protected from an 
overvoltage. 

[0021] Although the current command is changing linearly in the intermediate 
voltage range, the property of the intermediate voltage range is taken into 
consideration from the burden to human power, or other viewpoints, and you may 
make it change it in nonlinear in this example. Moreover, you may make it output a 
required current command based on the operation expression defined beforehand, 
without using such data or a map. 

[0022] Drawing 3 is an example of the flow chart which shows the algorithm of the 
software used when realizing the body of the current command generating means 
15 used with the gestalt of other operations of this invention using a 
microcomputer. In this example, a current command equalization means to output 
the current command which averaged the last current command and this current 
command is realized in the current command generating means 15. Moreover, in 
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this example, it is made not to perform actual control until time amount until the 
output voltage of the human power direct current generator 1 is stabilized to some 
extent passes. 

[0023] First, if the human power direct current generator 1 is rotated by human 
power and a generation of electrical energy is started, it is constituted so that 
judgment actuation may not be performed, until the time amount (drawing for 1 
second) defined beforehand passes, after starting a generation of electrical energy 
in a step ST 1 . The judgment actuation in the unstable generation of electrical 
energy accompanying the unstable revolution at the time of generation-of- 
electrical-energy initiation is avoided by this. After this time amount passes, it 
progresses to a step ST 2. In a step ST 2, initial value [ of a current command ] I 
(0) is stored in the predetermined register within a current command generating 
means. This initial value I (0) is a current command made into less than [ value 11 ] 
does not give a load substantially to human being who sets the output current to 0 
or moves a human power direct current generator (0 <=l(0) <=I1). It progresses to 
the following step ST 3 after storing. In a step ST 3, in order to opt for the current 
command corresponding to the output voltage Vg of the human power direct 
current generator 1 by the predetermined time period, this time period is realized at 
a step ST 3. This time period is set to 100ms in the example of drawing. It 
progresses to a step ST 4 after predetermined time amount (100ms) progress, and 
the output voltage Vg of the human power direct current generator 1 is read as a 
value Vg of the time of day (n). Next, it compares with the 1st programmed voltage 
V1 which set beforehand the output voltage Vg (n) progressed and read to a step 
ST 5. As a result of a comparison test, if output voltage Vg (n) is judged more than 
as the 1st programmed-voltage V1 , it will progress to a step ST 6, and if judged 
with the low-battery range below V1, it will progress to a step ST 9. When output 
voltage Vg is more than the 1st programmed-voltage V1 , it compares with the 2nd 
programmed voltage V2 which defined output voltage Vg (n) beforehand at a step 
ST 6. As a result of a comparison test, if output voltage Vg (n) is judged to be the 
2nd intermediate voltage range not more than programmed-voltage V2, it will 
progress to a step ST 7, and if judged with the high-tension range exceeding the 
2nd programmed voltage V2, it will progress to a step ST 8. 
[0024] If it is judged with the intermediate voltage range and progresses to a step 
ST 7, a current command will be called for as l(m) =l2-k (V2-Vg(n)) from the 
proportionality between ab(s) of drawing 2 . k is a proportionality coefficient and is 
a forward rational number here. In the step ST 8 judged on the other hand to be 
the high-tension range, a current command is called for as l(m) =12 so that the 
current command restricted to the value 12 which defined the output current 
beforehand may be outputted. Moreover, if it is judged with the low-battery range 
and progresses to a step ST 9, it will opt for a current command as l(m) =l (0) 
(however, 0 <=l(0) <=I1) as a current command made into the value which does 
not give a load substantially to human being who sets the output current to 0 or 
moves a human power direct current generator. Current command I (m) can be 
found in these steps 7-STs 9, and it progresses to the following step ST 10. In a 
step ST 10, new current command I (n) is calculated by the arithmetic mean of the 
last current command I (n-1) and current command [ for which it asked this time ] I 
(m). What is necessary is just to use it, since the last current command I (n-1) is 
stored in the predetermined register within a current command generating means. 
Also in the case of generation-of-electrical-energy initiation, in a step ST 1 , initial 
value [ of a current command ] I (0) is stored in the predetermined register within a 
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current command generating means. Obtained new current command I (n) drives 
FET of the direct-current-voltage conversion circuit 3 through the drive circuit 13 so 
that it may be sent to the PWM control circuit 1 1 in a power control device 5 and 
the output current of the direct-current-voltage conversion circuit 3 may be 
controlled. Furthermore, in this step ST 10, new current command I (n) for which it 
asked by the operation now is stored in the predetermined register within a current 
command generating means as I (n-1) for next time, and it progresses to the 
following step ST 1 1. In a step ST 1 1 , operation termination of a generation of 
electrical energy is judged. As a result of a judgment, it will end, if it is termination, 
and if it is not termination, it will go into the process which asks for next current 
command I (n) which returns to a step ST 3 and corresponds predetermined time 
amount progress with waiting and the following period considering the output 
voltage Vg of the human power direct current generator 1 as a value Vg of the time 
of day (n). 

[0025] In this invention, as mentioned above, by outputting the current command 
corresponding to the range of the output voltage of a human power direct current 
generator (the low-battery range, intermediate voltage range, high-tension range), 
the excessive load to the body at the time of operation start up can be mitigated, 
and a smooth generation of electrical energy can be enabled. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 11 It is the circuit diagram showing an example of the operation gestalt of 
the human power power plant of this invention. 

fDrawinq 21 It is drawing showing the relation of the current command and the 
generator output voltage Vg which are used with the gestalt of operation of drawing 

1- 

fDrawinq 31 It is an example of the flow chart which shows the algorithm of the 
software for control used with the gestalt of other operations of this invention. 
[Description of Notations] 

1 Human Power Direct Current Generator 

2 Power Control Device 

3 Direct-Current-Voltage Conversion Circuit 
5 Control Signal Generating Circuit 

7 Battery Circuit 
9 Load 

1 1 PWM Control Circuit 
13 Drive Circuit 

15 Current Command Generating Means 

17 Electrical-Potential-Difference Range Judging Means 

19 Current Command Decision Output Means 

B Battery 

C Capacitor 

CT Current detector 

D Diode 

L Reactor 



16 



Drawing selection drawing 1 



Page 1 of 1 




[Translation done.] 




http://www4 . ipdl.jpo .go .jp/cgi-bin/tran_web_cgi_ejj e 



8/16/2004 



Page 1 of 1 



Drawing selection drawing 2 




[Translation done.] 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/16/2004 



Drawing selection drawing 3 




[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/16/2004 



